Abstract: A far field source of impulsive sound is localised by measufing the direction of arrival of the acoustic impulse at twõ own locations. me direction of arrival at each location is calculated from the differential time-of-arrival of the planar wavefront which is estimated by cross-correlating the outputs of two spatially-separated microphones. me acoustic range and bearing estimates of artillery-fire are presented and compared with the actual polar coordinates determined by traditional surveying methods. me variability in the source localisation parameters is ascribed to the nonstationary behaviour of the sound propagation medium.
SO~WGING
Passive sound ranging methods rely on either wavefront curvature measurement when the source is in the near field or trigonometric cross-fixing when the source is in the far field. The latter method is used here to estimate the range and bearing of gun fire by measuring the direction of arrival of the sound received at two locations -see Figure 1 . The outputs of spatially-separated microphones at each node are cross-correlated to provide an estimate of the differential time-of-arrival (or time delay) of the acoustic wavefiont from which the direction of arrival is calculated. The direction of arrival information from each node is then used in the trigonometric calculation of the acoustic range to the source. Table 1 enables the actual range and bearing of the source from each node to be compared with the range and bearing estimated by the acoustic method during a field trial. In the case of Node 1, for example, the bearing error is one-twentieth of a degree and the relative error in the range is 0.3°/0. The median values of the time delay estimates are used to calculate the range and bearing. 
POLAR COORDINATES OF GUN 2
Variability in the time delay estimates leads to fluctuations in the source's acoustic range and bearing, The variability has a random component associated with the time delay estimation technique and a systematic component attributed to the atmosphere being a nonstationary sound propagation medium.
CONCLUSIONS
The position of an impulsive sound source estimated by the acoustic method agrees closely with the surveyed position. The nonstationary behaviour of the sound propagation medium leads to variability in the source localisation parameters.
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